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- Which will happen May 11. 1724. : 


For London, Edenbur 2h, Rome 
and Genoa. 


3 . : | 
* IX S LAT a CIO 


IF. ondon: Printed * and fold 'S # bo. Wright, 
Mathematical Inſtrument Maker to His 
# Royal Highneſs GEORG Prince of | | 
,, at the Orrery and Globe next the: 

| Chobe Tavern "es ww, 17 2208 


Com paſſes more Compleat and Uſeful — 4 


By Tho. rig, at the Orrery and Ghbe in | f 
£1 ape ene 2 


rr 


4 


Root ita, 


ADVERTISEME NT. 


LL forts of Mathematical Inſtruments are 
Carefully Made; particularly Drawing 


any ever yet made. 


Titkewiſ all forts of Suda TOYS fold 
at the moſt reaſonableſt Prices, 5 


NNeeree rr / 
>= Kul 5 e A 7 * * — o 


G9 GD G9 A G2 GE CE 
$9 &2 G9 GH WY HY) GD 


* 


228 
af 7 1 # 
. 
þ . 


* 
8 1 * 1 . 
- E 7 5 „ * , * E 2 4 . df wy X 5. 
g * ; f : 7 L 10 4 ; * 8 pe 
by, 
8 e 
7 25 


Courteous Reader 

Etre preſent you with a Page or two, 
= wherein i contained the Conſtruction of 
che Appearances of Solar Eclipſes for any 
given Latitude. I need not ſay any thing as 
#0 the Excellency of this Method Ld that 
/ Calculation by means of Parallaxes, (which 
i extremely tedious and perplexed) that being 
Foo well. known already, and eſpecially by all 
Xhoſe who hace experienc'd the Difference. 


+ This Method as firft publiſh'd by Ar. 
Flamſtead, and 1s contained in a Piece by 
hin compiled, entitled, The Doctrine of the 
Sphere; cuhich is annex d to the Firſt Volume 
Sir Jonas Moore's Syſtem of Mathema- 
ticks. In the Preface to the ſaid Doctrine of 
tre Sphere, Mr. Flamſtead tells us, that he 
var not the firſt Inventor of this Method, hut 
that Sir Chriſtopher Wren had known the 
Tame Method /ereral Zears before him. And 
= CE... _ likewiſe, 


Sphere, in my Opinion, 1 of no great Value, 
ean Hypotheſis, which may be four;d in other 


cliptick, e Hie being in the South Pole, 


nomical Problems: Such as finding the Suns 


The Preface, 
likewiſe, diſcourſing with M. Halley, before 
he went to obſerve the Southern Conſtellations 
at St. Hellena, the ſaid Mr. Halley mentioned 
the Conſtruction of Eclipſes as poſſible, but did 
not communicate his Method. 


Rs. * 


It being then very probable, that each of | 
the before-mpntiofted ingeniaus Perſons might 
8 27 | | #" | 
poſſibly hare fallen ſeperately upon the ſame # 
Method, I. ſhall ſay no more as to the firſt in- 
vention, but proceed to give ſome account f 
my Publication of | theſes. few |} 
r amine 1 vides B ff: 
It is obz1ons; that Sir Jonas Moord's. Sy- | 
ſtem 7s none of the valuableſt Pieces, (I mean | 
as to the Matters contained therein) and that 
it's Price is large, and not eaſie to be gotten, © 
it being now a long time ſince it was printed. 
Alſo the Furſt Part, f the Doctrine of the 


or at leaſt Uſe: För what 1s therein contain- 
ed, is the Explication of the diurnal and : 
annual Phenomina, according to the Coperni- |} « 
Books enough of a much leſſer Price; and by * 
means of the Stereographical Projection of , 
Circles of the Earth upon the Plan of the E- © 


therein 1s foewn the Manner of ſolving Aſtro- I | 


F The Pr eface. 
4 right Aſcenſion, Declination , &c. ebich ir 
EF much more difficult to conceive, than by Suu 
d poſing the Earth's Stability, 498 the Sun 

d F Motion. 


1 herefore all that we have 3 „ i 
evphat is in the Second Part of the Doctrine of 
t whe Sphere; in which is not only contained 

#this Methed of Conſtructing Solar Eclipſes, 
but likewiſe the Manner of Conſtructing of 
2 of Stellar Eclipſes; that is, the Moon's Appulſes 
few 70 fixed Stars. 7ou are alſo taught in * aid 
E- Second Part, hoep. to. find the Places of the 
* Luminaries by means of Tables annex'd there- 

| to, and then the Manner of Calculating the 
General Phaſes of Eclipſes ; as. — the 
bat Reaſons for the aid Caleulations: 


4 But breauſe the 'Tabies are erroneous, (as 
. Flamſtead himſelf owns) and will be quite 
- thrown aſide, when others made upon the New- 
tonian Theory are publiſhed, and the Man- 

ner of finding the Places of the Luminaries, 
and the Calculations of the General Phaſes of 
; Eclipſes are elſewhere ſhewn: Therefore the 
by © moſt curious Part of the ſaid Doctrine of the 
he | Sphere, ig the Conſtruction of Solar * Stel- 


E- ; lar Eclipſes. 
le, 
o- 1 ſay for all the bebe Reaſons; 


n's Þ ond becauſe Jome Perſons , Skiltul enough in 
ht Are. 


The Preface. 
Aſtronomy, may not poſſibly know how to uſe 
the Sector, which is abſolutely neceſſary, in 

the Conſtruction of Solar Eclipſes, was it, ® 
that I have publiſhed theſe few Pages; in 
which, I have the Fanity to believe, the Me- 
thod 19 laid down ſomething eaſter than Mr. 
Flamſtead has done it. POR 


bo I ond, have yon obſerve, that a Sector 
proper for this Work oug t to be one of no leſs | 
Length than One Foot: For it 7s impoſſible 2 
70 do the Buſineſs rolerably exact with one of 5 
n leſſer Length; becauſe the Lines of Sines 


and Chords, on thoſe that are leſſer than One . 


Foot in Length, cannot well be divided into 
Tefſer Parts than every 30 Minutes; "whereas 7 
thoſe on a Foot Sector, are divided into every 
13 Minutes, and on them you may reaſonably | 
eftimate every ' 5 Minutes; but if the Sector 


were: yet larger it would be better. 


Moreover, Since the Conſtruction of Stellar 
Eelipſes if very difficult and tedious, upon the 
account of finding the true time of the Con- 
junction f the Moon and à Star; and like- 
wiſe it being a Curiolity not near ſo much ta— 1 
ken notice of 'as Solar Eclipſes: (For its Uſe - 
an diſcovering the Longitude at Sea 7s not ſo » 
great as ſome have imagined, the Moon's Ap- 1 
pulſes 20 fixed Stars being Appearances too ſel- 
dom happening; or if they happen'd oftner, 
F ö A 


$- --- G Prebice 
Set would it be difficult enough to learn Sea- 
men their Conſtruction.) Therefore I ſhall be 


Tent as to this Head, and content ny ſelf 


with what hereafter follows, hoping it will 
not be unacceptable. 


= 4 Only note, That the Difference of Meridi- 


ans of two Places whoſe Latitudes are known, 


7 1ay be alſo readily had from the Conſtruction 


of Solar Eclipſes, by obſerving the exact Times 
o the Beginnings or Endings of the ſame E- 


elipſe at both the Places. For example; Sup- 
poſe the Beginning of the Eclipſe(in the Great 
Scheme, ) at Rome, 2s 42 Minutes paſt 6; Ha- 
wing ſet one Fbot of your Compaſſes upon 42 


Minutes paſt 6 in the Path of Rome, with 
he Extent of the Semi- diameter of the Pe- 
umbra make an Arc, cutting the Line of the 
Moon's Way ; and the Point wherein it cuts 
it, will be about 52 Minutes paſt 5 at Lon- 


don. Whence the Difference of Meridians be- 
Feween London and Rome in time will be 50 


Minutes; which converted into Degrees and 


Minutes, will be about 12 Degrees 37; and 


uch is the Difference of Longitude between 


London and Rome. . 
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Conſtruction of Solar Eclipſes. 
Ro FER I ooo RE 


DEFINITION: EL 
THE Path of a Pertex, is that Circle 
of the Earth which any Place or 
Pertex on its Superficies deſcribes, 
Z in theSpace of 24 Hours, by the E arth's 
9 nal Revolution. - Whence the Paths of 
Hertices are Circles parallel to the Equator, 


DEFIN. B 


lt a Plan be conceived to touch the Moon's. 
0 Irbit in that Point, wherein a Line con- 
gecting the Centers 'of the Earth and Sun 
meerſecs the ſaid Orbit, and ſtands at right 
Woles to the aforehamed Line: And if an 
Mnite Number of 3 Lines be ſuppoſed — 
vn CER Pass - 


5 


paſs from the Center of the Sun, thrò' this 
Plan to the Periphery of the Earth, to its 
Axis, as likewiſe to the Axis of the Ecliptick, 
and the Path of any Yertex,; the ſaid Lines 
will orthegraphically project, the Earth's * 
Disk, its Axis, the Axis of the Ecliptick, 
and the Path of the FYertex, on the aforeſaid G 
Plan; and this is the Projection we are to 
delineate.. This be wing. preſappoſed,, it will 4 
follow ; 1 4 
1. That when the Sun is in 8 N T, * 
the Northern Half of the Earth's Axis 2 
projected on the aforeſaid Plan, viewed on 
that Side next to the Earth,, lies to the right o 
Hand from the Axis of the Eeliptick: But if 4 
the Longitude of the Sun be in any of the Six 
oOppoſite Sines, it lies to the, left, Hand from 
the Axis of the Ecli ptick. 2 
2. When the Suns apparent Place happens n- 
to be either in v US N it, the North Pole 4 
lies in the #/[uminate or vilible part of the 2 
Disk; but other ways i in the oheune. 1 
3. When the Sun's Place in the Ecliptick is 1 
90 Gree: diſtant from either Pole; that is, + 
when the Sun is in the Equator, the Paths of * 
the Vertices, or all Circles of the Earth pa- 
rallel to the Equator, will be projected in right: 
Lines upon the ſaid Plan; but if the Sun 8 I 
Place be leſſer than 90 Degroes, the ſaid 
Paths will be projected in Ellipſes upon the 
aid Plan, whoſe conjugate Diameters will be F 


fs) 


3 
995 


 #o much the leſſer, as the Place of the Sun 


J's 1 ff.. 

4. Zve tranſverſe Diameter f the Elli pſes 
Zreprcſ-nting any Path, is equal to double the 
right Sine of the Diſtance of the ſaid Perrex 


id Sine of the Latitude ofthe Place or Pertex: 
but the Conjugate, to the Difference of the right. 
i ines of the Sum, and Difference of the Diſtan- 
ces of the Path anti Sun from the Pole; that is, 
qual to the Sine: of the Complement of the 
Sun's Declination added to the Co-Latitude of 
the Place, leſs the right Sine of the Difference 
of the Complement of the Sun's Declination, 
and the Co-Latitude-of the Place. i 
F. The tranſverſe Diameter lies at right 
Angles to the Earth's Axis, and the conju- 
Sate, coincides therewith. — 


„ e 


n 2% repreſent in Plano, the Path of .a Vertex 


in the Earth's Dia, thoſe Diftance from 
1s a4 North Pole is 38%. 32, the Sun's Place 
is, being in 109 40' 30" f Il feniblalle to that 

2 ebich will be projected on a Plan, touching 
| the Earth's Orbit in that Point, by ſtyalt 
Lines produced from the Sun to the Eurtii. 


JL_JAving drawn the Semicizele 1g. 1, 
HI HER, let it repreſent the _ 

Northern Half of the Earth's illuminate 
= 9 Ss = 3 Disk 
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the World ſhall be found. 


3 of the Uſe of the Sector) and therein ſet off 
the Sine of the Sun's Piſtance from the Sol- 
ſtitial Colure 19 19 zo“, from A to P, on the 


2 * — | 
: 4 
= 1 _ ” « t * N — 
22 Fs bro _ 4 — 
— ta —— —ũꝓ—— . — . ro PRI 


ä 
Disk (becauſe the Sun is in Gemini) projc- | 
cted upon the ſaid Plan, © it's Center, the 
Point therein oppoſite to the Sun, HR an 

Arc of the Ecliptick paſſing through it. Up 
on © raiſe OE, perpendicular to the Eclip-- 
tick HR, and the Point E wherein it in- © 
terſects the Limb of the Disk, will be the 
Pole of the Ecliptick, and OE it's Axis. Y 

Again; Make OE equal to the Radius o 
a Line of Chords (by Chap. 3 of the Uſe o 
the Sector) from which taking the Chord ob 
23* 29 (the conſtant Diſtance of the two Poles) it 
ſet it off both ways from E to B and C, draw % 
the Line BC, in which the Northern Polg of * 

Make BA, equal to AC, the half of this # 

Line, the Radius of a Line of Sines (by Chap 


left hand of the Axis of the Ecliptick, (becauſe * 
the Sun is in Gemini) and draw the Line oP, | 
which will be the Axis of the Earth, and 
the Place of North Pole in the illuminate He- 
— “ A. 1 
Or the Angle Eel, which the Axis of the 
Earth and Ecliptick, make with cach other, 
may be more accurately determined by Cal- 
eulation- For, „„ i 
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8 A. 8 90* οο 00” 19,000000 
R an 72 the Sine of the N 5 
Up. Sun Mi ſtance from 19 19 zo” 9,3519731 
; ” 8 = the ſolſtit tialCi olur [2 2 


eur | BY es the 7. angent of ) 


4 Declination to thep 
Zungent of the If 


£ 8*1 O 3 4” 9, 157687 
> clinat. of the Axis.) 


vles, C he Disk from E to I, on the left hand, and 
raw draw the Line ol, this ſhall be the Axis; 


eo and the Point P wherein it interſects the Line 


this 2 D isk. 
ap. # T he next thing required will be the San' $ 
t of Diſtance from the Pole; or, the Complement 


Sol of his Declination, which will be found 67 


the 57 48”, this added to the Diſtance of the 
uſe Vertex from the Pole 38, 32, make 1067 29” 
oP, 145 and the ſame 38* 32 taken from 67* 517 


d Pp 48 


485, gives 29 25 48”, the Meridional Di- 


ſtance of the Sun from the Pertex. 

Make OE the Radius of the Disk, to be 
the the Radius of a Line of Sines, from which 
cr, # take the Sine of 7 zo 30 12”, (the Comple- 


al- ment of 106* 29 48” to a Semi-circle ) and 


3 {et it off in the Axis from © to 12, it there 
gives the Meridional Interſection of the No- 
n 4 curnal Arc of the Path with the Axis. 


» the Sun's greateſt 23*29 oo . 


Count the ſaid 8* 10 54” in the Limb of 


50, the Place of the Pole 1 in the illuminate 


Take 
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Take the Sine of 29 25 48”, from the 
Tame Line of Sines, and ſet it off the Yame þ 
way from © to M, andit there gives the In- 


terſection of the Dinrnal Are of the Path with 


conjugate Diameter of the Path, it being the 
Difference of the Sines of 70 3o' 12", and 


29* 25 48"; that is, the Difference of the 
Sines of the Sum, and Difference of the Di 4 
ſtances of the Path and Sun from the Pole, g 


which will be the conjugate Diameter of a- 


„ e 
Biſect 12 M in C, and thro' it draw 6 C6 4 
at right Angles to the Axis of the Globe; and 4 
then taking the Sine of 387 325 the Diſtance I 
ol the Pole from the Pertex, ſet it off from C . 
both ways to 6 and 6; then the Line 66 will 
be the Zranſcerſe-dinmeter of the Path, and 


Cs the Semi-dinmeter. _ 


the Meridian. Whence M 12 will be the 


Making C6 equal to the Radius of a Line . 


of Sines, if from the ſame you take the right 


Sinesof 1 5, 30, 45, 60,75 Degrees and ſet them 
off ſeverally both ways from C in the tran{- } 
verſe Diameter, and from the Points fo found 1 


ere&tPerpendiculars, a 11, a 1, a 10, 4 2, Gc. 
equal to the Coſines of the ſaid Arc s, taken 


__ from a Line of Sines, whoſe Radius mall be nu 
2, equal to CM, you will have 24 Points 
given, through which the Ellipſis repreſenting $ 


the Path ſhall paſs, which thall alſo ſhew 


the Place of the Vertex at every Hour of the g 
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the Hay. In they Gains manner may the Parts of 
me in Hour be pricked down in the Path, in lay- 
In- hg of the Sine of the Degrees and Minutes 
ith 4 reſponding thereto from C towards 6 

the and then railing Perpendiculars from the Point? 


Ww 10 found i in the Semi-tranſuerſe, and ſetting off 
nd ſom the ſaid Semi- tranfverſe bach way upon 


the he Perpendieulars, the Sines of the Comple- 
Di- ments of the Degrees and Minutes corre 


le, ponding to the aforefaid Parts'of an Hour. As 
a- for Example; To denote half an Hour paſt 17 
and 12, take the Sine of 7 Degrees 30 Mi- 
mutes, and lay it off on both Sides from C to b 


nd and b; then take the Co- Sine of 7 Degrees 30 
Ce N rrp? and having raiſed the Perpendiculars . 
C , lay off the ſaid Sine Complement from b 
il 5 % A you will have the Points in the Pe- 

nd phy of the Ellipſis, for half an Hour paſt 


1, and half an Hour paſt 12; and in this 

n anner may the Path be divided into Mi- 
* mutes, if the Ellipſis be large enough. s 
m Take this for another Example; Suppoſo 
1 þ would reprefent upon the Plano of the 


4 Earth's Disk, the Path of G/bralrar, whoſe 
Cc. Latitude is 35 Degrees 32 Minutes: North, 
n and the Sun's Place is in 15 Degrees 45 Mi- 
Me wutes of Zeo, 
ts Having, as beſts. drawn the Fig. 2. 
ig Semicircle HER; for the Northern 

Half of the Earth's illuminate Disk, and 


« dawn E — to RH, as alla 
1 drawn 


(8) 


drawn the Line CB, which is always qual 
to twice the Chord af the Sun's greateſt De- 
clination, 23 Degrees 29 Minutes; you muſt 1 


next make AB equal to a Radius of a Line 3 


of Sines, and then lay off from A to P, on 
the right Hand of the Axis of the Eclip- J 
tick, (becauſe the Sun is in Leo) the Sine of 

the Fun s Diſtance from the Solſtitial Colure x 
45 Degrees 45 Minutes; or, the Angle EI 
may be more nicely determined by Calcula- 


tion, as was before directed, and then OPI, 
will be the Axis of the World. 


' Now the Sun's Diſtance from the Pole; or, 
thc Complement of his Declination is 73 'De- 1 
greœes 51 Minutes, which being added to the 
Complement of the Latitude 54 Degrees 28 
Minutes, the Sum will be 1 28 Degrees 19 Mi- II 
nutes, and this taken from 180 Degrees, the 
remainder will be 51 Degrees 41 Minutes; al- 
ſa if 54 Degrees 28 Minutes, be taken from 4 
73 Degrees 51 Minutes, the Difference will NI 


be 19 Degrees 23 Minutes. 


Then if you make the Semidiameter of the : 
Disk, the Radius of a Line of Sines, and lay 1 


off from the Center © to 12, the Sine of 51 


Degrees 41 Minutes, the Point 12 in the Axis, J 
will be the Meridional Interſection of the d 


Nocturnal Arc of the Path with the Axis; 


and if again you lay off the Sine of 19 Degrees K 


23 Minutes from © to M, you will have the 


Mer idional Interſection ot the e of or 


i 1 

al he Path with the Axis; whence M r 2 will be 
Ihe conjugate Diameter of the Eliptical Path. 
And if you biſect M12 in C, and draw 


ne Fhe Line 6 C 6 at right Angles to the Axis 
on 


pl, and then lay off the Sine Complement of 
he Latitude 54 Degrees 28 Minutes, from C 
o 6 on each Side the Axis, you will have 
re the tranſverſe Diameter of the Path; which 
OL Shay be drawn and divided, as before directed, 
a- Tor that of Figure . 

2 Note, When the elevated Pole is in the 
Obſcure Hemiſphere of the Earth, that 


r, the diurnal Arc, or illuminated Part of the 
e- path, is in that Part of the Ellipſis that lies 


peareſt to the ſaid Pole, but otherways in the 
28 more remote; and where the Ellipſis cuts the 
li- Limb of the Disk, are the Points on it from 
1C Fhich the Sun appears to riſe, and ſet, Cc. 
I- And becauſe theſe Points are neceſſary to be 
m #und, when an Eclipſe happens near Sun 
l Riſing, of Sun Setting, they may be determi- 
ted in the following manner. 


10 Lay off the Sun's Declination 22%, 
iy FT, upon the Limb of the Disk from ig. 1. 
I RM to N; as alſo the Complement 

Ss, ¶ the Latitude of 38% 32, from Rto P; then 
1C graw the Line SN, and from the Point P let 


Wil upon the Diameter RH, the Perpendicu- 
Hr PQ; euxting the Line ON in L. This being 

i ne, take the Extent ©L, between your 
Yompaſles, and lay it off upon the ”—_ OL 


C 


110 


from © to K; then draw a Line both ways 
from the Point K, parallel to the tranſverſe [ 
Axis C 6 of the Path, and the ſaid Line will 
cut the Limb of the Bick! in the Points qp of 
the Sun's Riſing and Setting. | 9 þ 
Or the Are Ip may be more accuratly de- SY 
termined by Calculation; for in the Triangle $ 
SL, right angl'd at Q, are given the Angle 
QL®9, equal to the Sun's Diſtance from the Jt 
Pole; and the Side Q© cqual-to the Sine of 
the Latitude: To find the Side OL, which 
i equal to the Sine Complement of the Arc 
the Cannon is as the Sine of the Sun's Di-J +] 
- "Ihe from the Pole; is to Radius; ſo is the +| 
Sine of the Latitude, to che Sine Complement fe 


f the Are Ip, or Iqs V bi Fro 
e H 4 p. n + 747; WMH 
| hex 


: Aving in the foregoing Chapter "ak 
14 how to draw the Path of any Vertex It} 
upon the Ear th's Disk, as likewiſe to divide 
it, the next things neceſſary to be given, in 
order to conſtruct the Phaſes of a Solar Eclipſe! 21 
in any given Place on che Earth's Rupert giecg | N 


are; 


I. T he apparent Time of the neareſt Ap4 
ck of the Moon to the Center of the! 
Disk; or the tune ef we Middle of the? 


| Belge. 


I. The 


* 


erſe II. The neareſt Diſtance of the Moon's 
vill Conter from the Center of the Disk in her 
p of ¶ paſſage over it; which is equal to her Lati- 
Ftude at the time of the Conjunction. 
de- III. The Semi- diameter of the Disk « at the 
gle | tie of the Conjunction. Tr © + 
gle IV. The Moon $ Semi-diameter at the ſamo 
the tim. . 
oF Y. 'The Sun 5 Semi 4 
ich VI. The Semi-diameter of the Penumbra. 
Arc VII. The Angle of the Moon's Way with 
Di- the Ecliptick; which is equal to the Ang 
the that the Perpendicular to the Moon's Way 
ent forms with the Axis of the Ecliptick; and if 
the Argument of Latitude be more than 9 
I ines, or leſs than 3, the ſaid Perpendiculzr 
lies to the left Hand; if more, to the right, 
 Ffrom the Axis of the Ecliptick. 
wn VII. The Hourly Motion of the Moon from 
tex the Sun at the time of the Conjunction. | 


in Note, The Semi-diameter of the Disk, is 
pſe always equal to the Difference of the Sun and 
es Moon IJ Horizontal Paralaxes. 15105 
All theſe for the Solar gue of * 11. 


p- 1724. will be AS follows, 


. 


Er 2 fy 


The apparent Time of) L 
the neareſt Approach of( H. M. Afternoon. b 
of the Moon to the Cen- 5. 12. 
ter of the Disk, will be, . 

The neareſt Diſtance . the 7 
Moon s Center from the Center 


of the Disk, "Ip 
The Semi-diameter of the Disk, 61 38” 


The Moon's Semi-diameter, 16' 42 
The Sun's Semi-diameter, E 
The Semi diameter of the Pe- 37 35˙ 


32 8 1 Io Eee ket 22 
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numbra, 3 

The Ang le of the Moon's Way 13 
with the Ecliptick, .# #7 
The Hourly Motion of the 5 85 ; 
Moon from the Sun, | 2 33” 39 


Theſe ele found from Aſtronomical Ta- 
bles and Calculations, I ſhall ſhew how to 
draw the Line of the Moon's Way, or Path 
of the Penumbra, upon the Plan of the Earth's ' 
Disk, as it falls at the time of the Conjun- 
ction of May 11. 1724. and the Manner of 
dividing the ſame, G for London, Genoa, and J 
Rome. 3 
Having denim the e HER 
Eig. 1. of the Earth's Disk, and the Paths of 
London, Genoa and Rome, by the Dire- 
ctions of the laſt Chapter, the Sun's Place being | 


61 380 45”, and the Latitude of London 51 a 15 
| t at | 


. 
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= 
at of Genos 44 27, and that of Rome 
1 51“; you muſt next draw the Perpendi- 
Nular to the Moon's Way; which is done 
us; Take the Semi-diameter oH of the 
Disk between your Compaſſes, and open 
your Sector ſo, that the Diſtance from 60 to 
&© of Chords be equal to that Extent ; then 
king 5* 37 parallalwiſe from the Lines of 
Thords, (which is the Angle of the Moon's 
Way with the Ecliptick, or the Angle that 
{ gPerpendicular to her Way makes with the 
is Es, of the ſame Ecliptick) lay it off 
pon the Limb of the Disk from E to F, 
the right Hand of the Axis of the Eclip- 
Fk, becauſe the Argument of Latitude is 
Pore than three Sines, and the Line F be- 
drawn, will be the Perpendicular to the 


- 


oon“ Way at the time of the general. Con- 


Vr Compaſſes the parallel Extent of 3 238, 
1 he = Approach of the Moon to the 
Inter of the Disk, and lay it off from © to 
upon the Perpendicular to the Moon's 
Pay; then, if upon the Point M, a Perpen- 
Us 


cular, 35 M G, be drawn both ways, tl 


CFE 


1 


at will 


1 5 b 

will be the Line of the Moon's Way, or Path 4 
of the Penumbra. . 
Now to divide the faid Path into its pro- 
per Hours, which let be for London. The 
middle of the General Eclipſe, or the time F* 
when the Moon's Center will be at M, hap- 7 
pens at 12 Minutes paſt 5 in the Afternoon: * 
fay, as 1 Hour or 60 Minutes to 35 18”, the 
hourly Motion of the Moon from the Sun ; ſo 
is 12 Minutes the time more than 5 in the x. 

Afternoon, to 7' 3” the Motion from 5 a Clock 
to the middle. 3 
Your Sector remaining opened to the laſt 
Angle it was ſet too, take the Extent from 
Jes to 7zs on each Line of Lines, and ſetting & 
one Foot of your Compaſſes upon M, with 4 
the other make a Point on the Moon's Way & 
to the right Hand; and this ſhall be the 
Place of the Penumbra at 5 a Clock in the 
Afternoon at London; which therefore denote 1 
with the Number V. g 7 
The Hourly Motion of tho Moon from the my 
Sun | IS 3 C70, therefore take the parallel} 5 
Extent of 33485 on the Lines of Lines, be- Us 
tween your Compaſſes, and ſetting one Foot! 57 
upon V, with the other make Points on each 2 
fide V, theſe ſhall ſhew the Place of the 
Moon's Center at the Hours of IV and VI; and I 
if from theſe Points you farther fet off - the bis 
ſaid Extent in the ſaid Line, you may there Y 
by tind tho Place of tho Moon s Center for A 
{ | | _ ever) Y -- 


S 


Every Hour, whilſt the Penumbra ſhall touch 
She Disk; and if the Space between every 
Flour be divided into 60 equal Parts, you 
* hall have the Place of the Moon's Center 
in the Line of her Way, to every ſingle Mi- 
6!!! 7 90 
Or, you may take the Semi- diameter of the 
Disk between your Compaſſes, and make a 
Scale thereof, in dividing it by means of the 
Sector, in the following manner: Open the 
Sector ſo, that the Diſtance between 61, the 
Semi diameter of the Disk, and 6133 on the 
Lines of Lines, be equal to the Semi-diame- 
ter of the Disk. This Diſtance lay off from. 
A to E; then your Sector remaining thus 
th opened, take between your Compaſſes ſuc- 
Fceſlively ; the parallel Diſtances of cach Di- 
Friſion to 6125, and lay them off from A to- 
yards B, cvery 5 of which Number, And your 
Scale will be divided into Minutes: And by 
ehe fame Method you may divide each Mi- 
nute into Parts, ferving for Secquids, if your 
" Scale be long enough. Now your Scale be- 
Zing divided, you may make uſe thereof, for 
drawing and dividing the Path of the Penum 
bra, without the Sector: For 325; of theſe 
VV 
ndl ſtance of the Moon's Center to the Center of 
he che Disk: Alſo 7, Parts of the ſaid Scale, 
„ will be the Diſtance of the Center of the Pe- 
Favmbra Hom the Point M, at V 2 Con | 


RR... 
and 3 548 of the Parts of the Scale, will be 
the Diſtance from Hour to Hour, on the Path *' 
of the Penumbra. _ e ee 
Now to fix Numbers upon the faid Path of 
the Penumbra, repreſenting the Hours when 
the Moon's Center will be at tlie ſaid Hours, 
at Rome and Genoa, we muſt have the Dif- 

ference of Longitude between London and 
the ſaid two Places given; as alſo, whether | 
they are to the Eaſt or Weſt from London; 
the Difference of Longitude between London 
and Rome, is 12* 37; and between London 
and Genoa, is 9* 37, they being both to the 4. 
Euſt from London. Each of thefe being re- 


duced to Time, the former will be 50 Mi- 4 


nutes, and the latter 38 Minutes, wherefore 
5 a Clock for Rome on the Moon's Way, To 
mult be at 10, paſt IV, for Zondon; and 6 f 
Clock at 10 Minutes paſt V. Ge. underſtand | 


the fame for other Hours and Minutes. I kave Le. 


noted the Hours for Nome under the Line of 


the Moon's Way, with Roman Chatacters. pf 


Again, 5 a Clock on the Moon's Way for 


GCenoa, muſt be ſet at 22 Minutes paſt 5 for in f 
Tondon; and 6 a Clock, at 22 Minutes paſt F- 
6, &c. I have noted the Hours for Genoa with r 


{ſmall Figures over the Line of the Moon's . 
Note, 10 Minutes, and 22, are each of 
them the Complement of 30 Minutes, and 38 f 
Minutes to 60 Minutes. 1 


ene 7 HOY bs, By © SM 11 
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CHAP. itt, 


Th determine the apparent Time of the begin- 
ning, or end of a Solar Eclipſe, the Time 


| when the Sun ſhall be eclipſed to any poſſe 


ble Number of Digits, the Inclination of the 


1 4 of the Ellie, and the Time of the 


oiſtbie Conguntion of the Luminaries, in 
any gicen Latitude. 


HE Paths of London, Rome and Genoa 
as alſo the Path of the Penumbra being 


1 Irawn and divided, as directed in the two laſt 


R the Great Eclipſe of 1724, which 


Vill be a very proper Example tor ſufſiciently 
Explaining this Method, take between your 


Tompaſles the Semi-diameter of the Penum- 


Pra 3255, from the Lines of Lines on the Se- 


or, it being firſt opened to the Semi- diameter 
pf the Dick 67 ; or you may take it from 
your Scale, which being done, carry one Foot 


| $i Compalles along the Line ofthe Moon's 


ay, from the right hand to the left; where- 
n find ſuch a Point, that if the ſaid Foot be 
et, the other Foot ſhall cut the fame Hour 
Jy Minute, in the Path of the Vertex of any 


| wen Place; then the Points in the Paths up- 


n which either of the Feet of your Compaſ- 
es ſtand, will ſhew the Time of the Begin- 


Fe « of che Naurs at that Place. 


n Fr 


fame Hour or Minute, which this ſtands up- 


Fer Example; If you carry the Semi-di- 
ameter of the Disk along the Line of the 
Moon's Way, you will find that one Foot of 
the Compaſſes being ſet at a, on the Moon's P. 
Way, which is 41 Minutes paſt 5 in the Af 6 
ternoon for London, the other Foot will fall 

on the Point b on the Path of London, which th 
is likewiſe 41 Minutes paſt 5 in the Afternoon; 

wherefore the Beginning of the Eclipſe at Þ 
London, will be at 41 Minutes paſt 5 in the 
nn nl, .-5 5. — 
ain; If _ carry ſtill on the Foot of 
your Compaſles, they remaining yet opened, 
to the Semi-diameter of the Disk, and find 
another Point on the Moon's Way, whereon # 
if you fix one Point of your Compaſſes, the fn 
other ſhall cut the Path of the Vertex at the A; 


on in the Line of the Moon's Way; the Points 
whereon your Compaſles ſtand in either Path, I 
| thall ſhew the Minute the Eclipſe ends. 
For Example; One Foot of the Compaſſes 
being ſet to g in the Path of the Vertex, 
which is 29 Minutes paſt 7 in the Afternoon, 
the other Foot will fall upon the Line of the 
Moon's Way at the ſame Hour and Minute, h 
iz. 29 Minutes paſt 7; therefore the Eclipſe T. 
ends at London, 29 Minutes paſt 7; but take 
notice, that the Line of the Moon's Way 
ſhould be continued further out beyond 74] 


Clock, that fo the Point of the Compaſſes 


1 


ay fall upon the proper Minute; to wit, 29. 
3 Moreover; If one ſide of a Square be ap- 
ply'd to the Ecliptick HR, and ſo moved 
Pack wards or forwards, until the other ſide of 
the ſaid Square cuts the ſame Hour or Mi- 
Mute in the Path of the Vertex, and Line of 
the Moons Way; this ſame Hour or Minute, 
will be the time of the viſible Conjunction of 
: the Luminaries at the given Place. 
For Example; When the perpendicular ſide 
0 be the Square cuts the Path of the Moon's Way 
at e, which is 37 Minutes paſt 6, the ſaid ſide 
ill likewiſe cut the Path of the Vertex for Lon-. 
on at c, which is 37 Minutes paſt 6; therefore 
the Time of the viſible Conjunction of the Lu- 
1 ninaries at London will be 37 Minutes after 6. 
he Draw the Line ab, as alſo the Line ob, 
_y his ſhall repreſent the vertical Circle, and the 
i \ngle Oba, will be the Angle that the verti- 
þ ö al Circle makes with the Line connecting 
the Centers of the Sun and Moon, at the 
* Beginning of the Eclipſe at Z ondon. 
„Draw the Line gm; to wit, joyn the Points 
” Go n the Path of the Vertex, and the Path of 
the Moon's Way, which mews the End of 
the Eclipſe at London; and the Line og, then 
e he Angle ogm, will be that which the ver- 
Fical Circle forms with the. Line Fung the 
ay Centers of the Luminaries. 
1 Take the Semi- diameter of the Sun, VIZ. 
Mon # between your Compaſſes, either from 
J D>. 


CW } 


your Sector, opened as before directed, to the 
Semi: diameter of the Disk, or from your Scale, 
and with that upon the Center © (to wit, U 
the Minute in the Path of London, whereat 
the time of the viſible Conjunction happens) 
deſcribe a Cirele; this Circle ſhall repreſent 
| ne Sun. -- PULL RTE: +” 1001.7 i 
Again; Take the Moon's Semi-diameter : 
164 from your Sector, (remaining opened as A 


before) or your Scale upon the Center e; (to 


wit, the Minute in the Path of the Moon's : 
Way, whereat the true Conjunction happens 
at London) deſcribe another Circle. This 


all cut off from the former Circle, ſo much 7 


as the Sun will be eclipſed, at the Time of 
the viſible Conjunctio o. 

From © draw the Line eh: This ſhall A 
repreſent the vertical Cirele, and © the ver- 


tical Point in the Sun's Limb, whereby the. 


Poſition of the Cuſps of the Eclipſe, in reſpect ; 
of the Perpendicular paſſing thro' the Suns 


Center, are plainly and eaſily had. 12,54 
- Produce de till it interſe& the Moon's Limb 


in p, then ſhall pq be the part of the Suns a 
Diameter eclipſed, at the time of the greateſt Þs 


Obſcuration at London: And if the Sun's Ft 
Diameter be divided into 12 equal Parts, or JF 


Digits, you will find pq to be 11788 of thofe | 
117. OS 


' Whence 2 


# (zt)? 

ba 7 | 
ale, ; bene at "Fond 25 x 
wit, 7 he beginning of the Eeliples H. M. Altern. 
eat Y May 11. 1724. at -y$05-41 . > 
ns) The viſible Conjunction of the "<p: 8 
ent } Luminaries, - Dig.theni 15% 1188 

5 The End, 8 : 5+ 07 298 1 


ter : ; 84 
| as After the fans manner, thebe-7; 32 
(o ginning of the Eclipſe at Ge- -M.Aiterne 
n's noa will be, 

ens Viſible Conjunction, or middle © Mu 
his 3 of the Eclipſe, 7 

ch The Sun will there Set ele 4. aud ths 


O6 5 


of Eclipſe will be Total. ; 
all And the beginning of tho? H. M. Afternoon; 
cr- 4 Eclipſe at Ron is, 306 42. 


The vinible Conjunction, or nile, will. thars 
be when the Sun! is Vw _ eon n 
n's | alle the End. 


ab | Theres as 3 in ebenes alſo Foley 
1's a fourth Path for Euenbugh, whoſe Latitude: 
is 55 56 and Longitude, about 3 Degrees 
to the e from London. Whereforę for recs 
Hour in the Moon's Way for Zondon ,, your: 
muſt account 12 Minutes more far the ſame: 
Hour at Edenliurgh: That is, For Ruampie: 
75 a Clock on the Line of the Moon's Way for 
ce 3 muſt: ſtand. at 12 Minutes paſt 5 
1 a ft | 


a _ 


at London. Underſtand the ſame for other 3 


Hours, 7 n It 
And b 5 proceeding according to the Dire- 1 

: ctions be ore > given, you will find, W 
I At Zulenburgb, H. M. Afrern. 15 
The ens of the Eclipſe at, 05 22 Tr, 
e Tc 

The middle, « Dig. then 11. f 
'The end, e Ti Z tl 


Note, The path of the Moon's Way ought 


to be continued out further to the left hand, 


in order to determine the time of the End of a 


the Eclipſe at Edenburgh. 


If vou have a mind to know at what time 
any poſſible Number of Digits „ or Minutes 

ſhall be eclipſed at any Place in the Sun's an- 
tecedent, or conſequent Limb; divide the 
Sun's Diameter into Digits, or Minutes; and 
cut off the Parts required to be eclipſed from 4 
theSemi-diameter of the Penumbra; then take 
the /femaining part of 1 it between your Com- | 
paſſes, antl carrying it along the Line of the | 
Moon's Way, find the firſt Point in it, in which 
placing one Foot, the other will cut the ſame. | 1 
Hour: m the Path of the Place that the fixed | 
Eobt ſtands upon; then the Hour and Minute 


indeither Path upon which the Feet of your 
Compaſſes ſtand, will be the Ti ime : of that 
Obſcuration. ” 1. 


ler 


re- 
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3 As for Example; Suppoſe it was required 
¶ to find at what time 6 Digits or: of the Sun's. 
I Diametet ſhall be eclipſed in his antecedent 
Limb at London. Cut off ; of the Sun's Se- 
mmi. diameter, from the Semi- diameter of the 
rn. penumbra, and carrying the Remainder, as di- 

rected, you will find, that if one Point of your 
Compaſſes be ſet at 6 Hours 9 Minutes in the 
Afternoon, on the Path of the Moon's Way, 
the other Point will alſo fall upon the ſame, 


Hour and Minute in the Path of ZLondon; 


and therefore the Time when the Sun's ante- 
cedent Limb at London will be half eclipſed, 
vill be at 9 Minutes paſt 6; and when its con- 
ſequent Limb will be half eclipſed, will be 
at 5 Minutes paſt 7. | 0; Jer Ek 


Now to determine the Poſition of 


4 Tig. 2. the Cuſps of the the Eclipſe; For 


. Example, at London: Draw a Circle, 


7 ADBE, repreſenting the Sun's Body, and the, 
right Line ACB, repreſenting his vertical Di- 
ameter. This being done, lay off the Angle, 
oba upon the Sun's Limb from A to D, draw 
the Diameter ECD, and the Point D will be 
the firſt Point of the Sun's Limb obſcured by 


ameter of the Sun, from the Semi- diameter of 


Jeſeribe a Circle; then draw the vertical Di- 
ameter ACB, and make the Angle ACD e- 
qual to the Angle ve p, and draw the Diam- |F 
eter DCF. This being done, take the Moon's 
Semi- diameter between your Compaſſes, and 
having lay d off from the Center C to E, the 
Diſtance ce in the firſt Figure; upon the Peint 
E, as a Center, defcribe an Arc cutting the 
Sun's Limb and the Poſition, and Appearance 
of the Eclipſe at the Time of the greateft 
Obſeuration, or the Middle, at London will | 
Laſfly; To determine the Poſition of the 
End of the Eelipſo. Draw a Circle, (as in 
the 4th Figure) and crofs it with the vertical 
Diameter ACB; then make the Angle AE 
equal to the Angle ognmv, and draw the Di- 
ameter ED; then will the Point EontheLimb 
of the Sun, be that which is laſt obſcured, or 


Fon 


whereat the Eclipſe ends. 

If you have a mind to find the Continuation |! 
of total Darkneſs at any Place where the Sun 
will be totally eclipſed, cut off the Semi-di- 


the Penumbra, and taking the Remainder be- 
tween your Compaſſes, carry it along the Line 
of the Moon's Way, and find the firſt Point in 
it; on which placing one Foot, the other will 
cut the ſame Hour iti the Path of the Place; 
which Hour note dowti. Again, Carrying on 
further the ſame Extent of your ge” „ 


3 (25) 


Ind two Points on the Paths of the Ver tex 
. End Moon's Way, which ſhall ſhew the ſame. 
Hour and Minute on them both. This time 


. 5 


3 1 alſo note down; then ſubſtract the time before 
4 found from this time, and the Difference will 

ebe the time of Continuance of total Darkneſs. 
C N ; "FE 


© z determine abs Time hi the Penumbra is 


paſſmg over the Dis; what Place of the 


what Place the ſupreme Point of the Sun's 


& |] certical Diameter will at his Riſing appear 
n IJ eclipfed: As alſo the manner of tracing - 
the Paſt; of the Moon D Shadow « over the 
E 
— 
b 


Disk. 


N bra is paſſing over the Disk, you muſt 
" Fonſult Fig. 5. where EL is the Path of tne 
Penumbra ſuppoſed to be drawn and divided, 
N s has been already directed: Then if you 
leſcribe with one Foot of your Compaſſes 
pon the Center S, with a Radius equal to 
* [the Sum of the Semidiameters of the Disk 
and Penumbra, the Arc's FF, FF, they will 
rut the Path of the Penumbra in the Points E 
1 and L, and then the Hours and Minutes of 
the ſaid Path included between the ſaid Points, 
will be the time that the Penumbra is paſſing 
yer. 935 Disk. which will be found 5 Hours 
E 2 


| 1 Zarth the Penumbra firſt touches; or-in 


ow to determine the time the Renu 


Mi- 


. — b ” ew 8 n 4 e , . 
C ˙ ä ⅛˙—»lʃ ̃—iAM. n — ES 


. 2 1 * . — ö 


8 2 5 * 
* 2 — 


time of the Beginning of the General Eclipſe, 
_ the Point E the End; the former will be 


by Calculation, by means of the right lined fi 


. . 2 A „ l 3 _ — — 2 77 Wwe 


WW oe" ty Sow ny, 


2 quinoctial: As for Example; The Longi- 
| 2000 of a Place in whoſe Vertex the Sun i; 4 


bra firſt touches the Dick. Draw PC thre P. f 


the Disk; then in the right lined right an 


6026) 


2 Minutes. Adetorter, the Point L. ſhews the 


2 Hours 41 Minutes, and the latter at 
Eos 43 Minutes; theſe may alſo be found 


ight angled Triangles SME, SML, ES=SL, } 
_ SM, being given. 1 
Before we can find the next ans propoſed, ; 
G. the Place of the Earth the Penumbra ? 


firſt touches, we muſt find at what Place the S 


Sun in a given time is vertical. Find the Jth 
Sun's Place in the Ecliptick at the given time, 

and then its Declination will be the Latitude gat 
of the ſought Place; and its Longitude from Jat 


that Place from which the time is reckoned, tio 


will be had in converting the time from the the 
Meridian, into Degrees and Minutes, of the 


a Clock in the Morning at London, Willis 
be bad by ſubſtracting 7 from 12, and mul paf 
tiplying the Remainder 5 by 15, 248. 75 De- the 
grees. Therefore that Place will be 75 Tuſt. Ra 
erred from London. me 

This being found, we pr ococd to detertnins Inot 
the Place of the Earth C, where the Penum|! 


the Pole to C,where the Penumbra firſt touches 


gled T angle SLM, you may find the Angle 
- - MSL, 


1 

ISL, and conſequently the Angle BSL, be- 
he Feauſe MSB is given. Again; In the right 
ſe, fangled ſpherical Triangle BPC on the Super- 
be Treies of the Earth, are given BP, the Sun's 
7 Declination, and the Arc BE. which is the 


nd Meafure of the Angle BSL, where you may 
ed lind the Arc PC, the Complement of the La- 
L, Ftitude of the Place ſought ; as alfo the Angle 


3BPC, whoſe Complement CPS to two right 
{ Angles, will be the Diſtance of the Meridians 


Fun is vertical; and fince this Place is known, 
the Place C will likewiſe be known. 
3 gain; To find the Place of the Earth H, 
gat which the Center of the Penumbra ſhall be 
gat a given time, you will by the Hourly Mo- 
tion of the Moon, have the Length MH; and 
then in the right angled Triangle SMH, the 
side SH may bo found, and the Angle HSM, 
-I(becauſe MS is alſo given) and conſequently 
ii the Angle HSB, ſince MSB is given. But SH 
Jis the Sino of the Are of a vertical Circle 
-Ipaſſing thro' the Vertex of the Place H and 
e. the Sun, the Semi- diameter of the Disk being 
Radius; whence if you ſay, as the Semi- dia- 
Ineter of the Disk is to SH, ſo is radius to a- 
Fnother, you will have the Sine of an Arc, that 
4Þwill be the Sun's Diſtance from the Vertex H. 
: " Now in the oblique ſpherical 'Triangle on the 
Superficies of the Earth SHP, are given SP, 
the Sun s Diſtance from tho Pole of the Wor! id, 
E 2 8 


4a Jof the Place C, and that Place in which the _ 


2 
L 4 be. 
# 
W 
1 0 J 
| 
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Sl the Sun's Diſtance from the Vertex, and] | ] 
the Angle HSP: To find the Side HP, the 


0 
Complement of the Latitude of the ſought| t 
Place; and the Angle HPS, which is the'F1 
Difference of Meridians of the Place H, and 1 
that Place whereat the Sun is vertical; but b 
the Difference of the Meridians of that Place F 
whereat the Sun is vertical, and that from P 
which the time is computed , is given; ir 


whence the Place H will be known. And if E 


according to this Method, ſeveral Places on 
the Earth's Superficies are found, and they o 
are joyned by Lines, you will have the Pat A. 


of the Center of the Penumbra, over the Su 1 


perticies of the Earth. J tl 
In like Manner; If you have a mind to FR Jas 


termine the Breadth of the Moon's Shadow, th 


angled Triangle SQG, are given SQ and GQ 
whence GS may be found, and the Angle 


raiſe a Perpendicular HG upon the Point HC 
equal to the Difference of the Sun and Moon's] C 
apparent Semi-diameters; then in the right 


GSQ, and ſo the Angle GSB. But SG is the! 
Sine of the Diſtance of the Place G, thro which C 
the Extremity of the Shadow paſſes, when Sit 
the Center of it is at the Place H; therefore! 
the Latitude and Longitude of the Place G/ 
may be found by means of the ſpherical Tri 


angle SPG, exactly in the ſame manner as be Di 
fore, for the Latitude and Longitude of the ha 
Place H. And in the {ame manner may the ver 


Latitude 


Latitude and Longitude of the Place R, be 
determined on the other Side the Path of 
the Penumbra: And if the Latitudes and 
Longitudes be thus found on both Sides the 
Path of the Penumbra, and they are joyned 
by Lines, the ſaid Lines will limit the 
Breadth of the Moon's Shadow; and all 
om Places contained within thoſe Limits, will be 
en; involved in total Darkneſs at the time of the 
d if Eclipſe. EY e > 
On - Noze, After the ſame way may the Breadth 
hey of the Penumbra be determined. 


Su- The Cannon for finding the Side PC, of 
the right angled ſpherical Triangle PBC, is 
de- as Radius is to the Sine Complement of ei- 
ow, ther of the given Sides PB, BC; fo is the Sine 
HJ Complement of the other Side, to the Sine 
n Complement of the ſought Side PC. 
And the Cannon for finding the Side PS 
of the oblique ſpherical Triangle PHS, by 
having the Sides PS, and HS, and the Angle 
2 PSH included between them given, is as the 
ich Cube of Radius is to the Rectangle under the 
ien Sines of the given Sides PH, SH; fo is the 
ore Square of the Sine of half the given Angle 
SH, to half the Difference of the verſed 
"ri Sines of the ſought Side PH, and the Arc of 
Difference between the given Sides; which 
half Difference doubled, and added to the 
verſed Sine of the Difference of the two gi- 
: SO — o_ 


7 30 E "I, 
ven Sides, gives the verſed Sine of the Side | 
fought. 
In the 8 this Caſe, it will be pro- 5 
per to uſe Sherwin's Tables, becauſe there 
is requir'd natural Sines, and verſed Sines, e 
ftanding againſt the artificial ones. _=_ 

But this Caſe may likewiſe be ſolved at + 42 
two Operations, by ſuppoſing a Perpendicular e 
to be let fall, without the help of natural 
Tables: For, 


h; 


Fir rſt, If both the given Sides are equal, 
| then it will hold, as Radius is to the Sine of 
either of the Sides: ſo is the Sine of half the 
given Angle „ 20 the Sine of half the Side 


| 85 


| | 
125 5 
& a 


8 : If + one of Es given Giles be a 40 
Quadrant; this, by continuing out the other Job 
given Side to a Quadrant, will become a eit 
Caſe of right angled ſpherical Triangles; in 0 the 
which, befides the right Angle, inſtead of the } 
| quadrantal Side, there will be one Leg gi- 
ven, and its adjacent Angle, to find the other 
Angle, by the fourth Caſe of right angled 
ſpherical Triangles: Alſo, if the Angle gi- Hu 
ven was 90 Degrees, it would be a Caſe of 
right angled ſpherical 'Triangles; in which, 

beſides the right Angle, t there would be both 


the Sides given, to find the Hy pothenuſe. 


ZHirdls, 
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at ' rent of a South Arc; then if the given Angle 


lar Pe leſſer than 90 Degrees, ſubſtract the ſaid 


ral 


| alled the reſidual Arc; then ſay again, as 


of the reſidual Arc; fo is the Coſine of the 
de! Teer given Side, to the Colt ine of the Side 


"| tought. 


; ow the Side ſought may be greater than | 
a Quadrant, and ſo be doubttul : In order to 


4 
erf ſolve which; when the given Sides are both 


a either greater or leſſer than Quadrants, and 
in the Angle given acute, the Side ſought will 


be leſſer than a Quadrant. 


and the other leſſer than a Quadrant, and the 
Angle comprehended between them is ob- 


| Quadrant. 


F-# N 7 . 


T virdly, If both the given Sides are leſſer 

Than Quadrants, it will hold, as Radius is 

es, o the Coſine of the given Angle; ſo is the 
Tangent of the leſſer given Side, to the Tan- 


Fourth Arc from the other given Side; but if 
St be more, from the other Sides Comple- 
1 ent to 180 Degrees, and the Remainder is 


the Coline of the fourth Arc, to the Coſine 


But when the given Sides are one greater 


7 | truſe, the Side ſought will be W than a 
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